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(54) COLOR IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To adjust tho picture quality in a short period of time by 
comparing the result of reading a correction raforenco patch and applying 
color processing with a preset reference value and correcting: a color 
processing parameter depending on tho result of comparison so as to 
facilitate the adjustment of a gray balance. 

CONSTITUTION; Imago signals R, G, B read by color CCD image sensors 1- 
3 are converted to lightness to signals LR*. LG*. LB* and converted signals 
L*. e*. b* at a 1 st color conversion section 7 and to signals C. M, Y by a 
2nd color conversion section 8. The correction reference patch t3 read and 
stored in a patch data memory 1 6 and the patch data are compared with a 
reference value preset in a RAM 15 by a CPU 14 to correct a color 
processing parameter in the gray balance adjustment. The correction 
reference patch is a gray reference patch changing the density, for 
instance, into five stages. The color processing parameter for an image 
reader is corrected by the 1st color conversion section 7 and the color 
processing parameter for an image output side is corrected by the 2nd 
color conversion section 8, 
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[#ms#©«2ia] 

1 ] * 7-B{fe8S*fc 9 #a b , AAffi'Jfflfe 

¥Wtk fcfltx., * 7-EffeB*5i 9 ¥&-VffilEmmm'< 

fe*n.a^7p( SrffijE-fS r. t &®mk-tz* 7-E 
[1**32] *9-lMMt*»0#«i, AAflflfflfe 

^SrStrfH* 7-BfcB£-& 5 ¥at?K^ t) , tfrlH^* 
Ufc7- * £ K*«o tz&% fc Srtfc 

-^HWrratti^ai:, &iim^®>zuw~tz>mw 

it«U Jt***Wt:i:rMIP1*tt*|]E*StJ:9|»P 
DTIWW^JRte <fc 0 6»«#«©.WrtW!Ifi*»«© 

fe*aa^7y L-rsiMfcWfc 9 

[is*3S4] *7-®«as*®t)¥at, A^iiifflfe 
ft^fe^asrinxisfe^a^ai:, fi&aLfcB&T 1 

^a-eiE-S-itOSft 5 3 fe© ^ U- 7 f fc %<D;< y f- 

* y-wm^cm^xum^m^ ± 9 fe&a^a© 

AAffiOT feiE&SB ©fejaa-'^ 7^-? SrffiE L-C^ u- 

yft IO/'! 7 7^7- * >T tiitl £ *tfc#f- 

^7*^*HltK^Si9¥S-Ciai^9, 3fe©yi/-^ 
yf-b m<D'< 7 t^t*-* K:£<5 < f- >7/u<r>mwb 9 fil 



[0 0 0 1 J 

[M3t±©fiJffl#i» *^^(i*7-H^^B(c« 

9, «fic7i>^/w7/v*7-«^«©fe/itPtt> bit 

MS, h©;7V— /-^^^©MSfc-ffS J: 

[0 0 0 2] 

ffi-eissiK.sssEftifmiimjfe'fcv' 1 . ? w<? 

felMLftfcilWIW-Sfcafc, «*.«, 4#BBBS6 3-2 0 

y v b w^j « BftK^ik 9 isK-cK^ft 9 , fe&a^tt 

[0 0 0 3] 

<fc o T HA S tilt** - V Sr®^S?*» 9 mW.X 

y*»fcIMi*iiT^^-v©fiflMi«rWI»*u:«ai- 
5ri/!iSBil-e&9, MftK*ft9ll«ttBB-t-S&K 

SB©fe»«#tt©^#«rSlt, jK-TbtWJEi-SBft 
tt«HlU »W*S*KX<5v^-CB«»l«*fl:©5*»a 

atls*s^^•cv^a^s, mm\,x\^ms.ifi\. o#ia 

-< h%©^w— ^7 y^©Xw»c*fb 
T®^-Cfc9, *»«43tr-t»«i:©fi*«t/^? 
-f htiSTSfe^C I EL* A* B* AE< 2~3SS© 

fe/«a/p»wt©*3etttfct»t, H^K^-si 

93£«lcio-C7°y > hty7 , /Hli3f- 7->7°^Sr 
IB*8io-C«>«r©BeMS*fif5fc»Cfi, ftffl^at 

L-c^ffl snaio^iE^ 9 £e©K4*tt©'< 7 y 

Sr*S*W«l«-C**UfcflMBtr*llJi-S *«©!** 

•C, Jt««jMS^nuv>7*w-^7y7.©OTS4r^lc 
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[0 0 0 5] 

ztzwrnt-rzo #?-b*r*» 

a*a*w»i-s«i»¥ai:, /^-y*4fii:*t 
jB^ShfcB «m*»*sr«riB* ?hb*r*«i o ^a 

aoffl*«fflft«HHB<ofe«!31^5 * £*f lEt § r 

i:, fe^aLfcli^x-^^di^-r^tii^i^a^, 

a^asriww-rsaafli^at, iwiwttWE^afcSrfli 

x., *9-H»K*flfcU^a"T?»jE«a51p^u-^j/f- 
*R*fcoTB«ffi&Jt«U JfctMMMc/SCTBBfc 
1^jE^aicJ:i)»il»ttS:*t]E-r5i:tt>^ ^J7- 
H«R*B0 #a^S»fi/>V^SrK*fto-tS*»tt 
i U it«JS*lcj£: DT»J«^afc J; 9 fe^a^a 
<0A*«fflft* &»<0ft&a>*5 ^ - # ^rffllE LTB& 

r#.& 0 ^a<o£^$tt£*t iE-r ^ r t &^es: t -r 

5o *9-B«R*B9¥at, A* 

fcHftW^iifeteaSriOiSfitea^ai:, fiMU: 

u^x-^^w^-r^w^^ai, fe*!ia#asr«»-r 
va^a^E^Jto*** 3fe©/u-^ y fiio 

s/ * «r£j« U S'* y * fcS<5v ^ m* 
Snfc^V7 p /w*H«K^Bt>9¥a"CR*R9, fi&a 
$ frfc # 7 - Hfc«-fH£K-5 v ^T$ijffli^a(c J: 9 &&a 
*a<0A*«fflfe«*«©6*Q»''«? * LT 
^-/*?v*RS1-S title* E^tfc*>»fc5 3fi 

fc**y^SrB«K^»t)¥a-CR^a9, 3£co>/ 

*!3«-g-S:itttU JtttiBStcjSCrU^^aw^y^ 



[0 0 0 6] 

CTA*«fflfe**ffi^fetea/*9 * S r 

M^v^/vS:R*Bi!9, ffl*«fflfi£&&O&#ia/> 0 7 

«K*DTIWH*tt«:*|]Er5i:ttK, IJJpfe^y^ 

«Iffl6£*«©ft#ia'*7 SrMiE L"Cfe##«H4 
SrWEi-arfc^J;!?, ji«PB|T?BirHlELT:S3gLfc 

t^^7^iu E-&Jt«?»4a3 6©^^- 

R^5l<9, 3fe(D^U-^3/^tm^/^iy^(cS<3<^ 
^ttE-ffiiS^LfctO-e, jB*IHtfB«(l*U-CS»3e 
[0 0 0 7] 

-^y^xmrnomMm^-o^xwiw-tz, mmmm 

t"B, B4tt»EfflS!p/'«y^SrK«tfcllS«R*lt5* 
RS:*-rB-e*>5o HloB«?e*Sitt{-43V^"C, *y 
- C C D -f p« - y * 1 - 3 ( C X *) R A/ fc T n 

ti, SfeSiWt^SrR^ii^fc^^WjET*--^^^ 

tt, 9«fttw*«*ffl6T»Rjtflr**w*flr*L R * 

* ic, »-fe**«»8'CBfkW*ifiBfflK:c l M, Y« 

^ 7^/^10, Eft3R rWElHlB 1 l"C^>TfflIE 

sh, Sb^fWBftaiiiKi 2x*pfflm&mtstix'7 

b«r^» o w<0fetea^7 ^ 

3S7-C, B«u*wofetea^7j?«-^^>*tiEtt«z:fe 
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[0008] iifeR&R 9 mmoyu-y<yy^mmc 

5o B3H*|]EfflJSa2 0Sr^ur*Sf!), r*L^tt*iE 

ofifeSJWEfcBW urwt a J: 5 murt J: ^„ W 

^yfT^W^yi6(;!SiU CPU14-CR 

ami 5rt^c^^^$^"Cv^§s^i^ii:/^ 0 ^^7 ^ -^ 

^^rH:t!2 LtftM^' 9 * - * frflfiE-r S Z t lc £ "9 ft 
[0 0 0 9] ^U— /^5^Bffl[^OVNrH2<Z) 

A L* i =L* i — L* r i 
A a * i — a * i — a * r i 
A b* i =b* i - b* r i 

* =o-e*5o-es5pea* r i=b* r i=oi:u 

I L* | | a 1 1, a 1 2, a 1 
| a* | = | a 2 1, a 2 2, a2 
I b* | I a 3 1, a 3 2, a 3 
b 1=AL* i, b 2 = Aa* i, 

Baio»-feaE«i«s7T?r± (2) sfc*i-»*«rsaiL 

Tbl, b2, b 3<D«£«:E-f Sr^icj;'), BftK 

^wmm<D^u^<y>^^mMLx^^ 0 4*5, b 

1, b2, b 3(4, #»««lc*fLrnr»c-rsj:5lc 
Ittav^s, '>4<iW5>fHIS«0. 07- 
0. 3GtBSI4ii5WK^^u-^7^S:»o^KdS*> 

Sfe^u-oi/y^h^ ^A'SrBfctt** 9 §£« J: 

RfcJ&Biieoea***, #*fc^5Hcj:9B«ffi*K 
8V*y* - ^- SrttlE-r 5 £ & lc 

**. *fc, *Mt«"Cr*»Wft«^«rL* , a* , b 

U* , V* *©fe2W*fcffll/rt>fc^. 

[0011] jjcit, m*K^mmmo^mm. * 



©Bft##l»»ftsfcH*fc:, A/D^i/x-f>f 

(L R * f L G * , L B * ) £L*, a* , 
b* /^^^r-^t&^^^y 1 6^Sf 

tiMfo CPU 1 4*3/^^7*-^ £ RAMI 5 ftiCfe 

*JR9KB©fe*Q ! a^7^-^ftR^'t-*. 

*5 1 1 a ^ sim y ^4 a a* b -co s apgosis 

O^y«Sffl#$iX"C*5 0, i (=0-5) 

ft LfcfcS, *"f i=0<D/^f (S^yf-) SrR^. 

#ofcfc§»6;IxfcL* 0, a* 0, b* OtiK V^ffi 

HtlfllThl, Th2, Th3bL,tzk%, 

L* O^Thl, a* 0^Th2 % b* 0^Th3 

* r i, a* r i, b* r i, ^y^SrR*»ofc«SSr 
L* i, a* i, b* i tLtztZ, 



(1) 

mb-r, asRj&rtbtf j:v\ 

[0 0 10] ^-✓<7V**RSE-r5fcf* (1) sre 
#ftfc^y^a6««)«fcaSJ|HttoaE»t»:«> (2) 

5£fc*3tt5bl, b2, b 3tr{tA-ftltfi;V\ 

3 I I L R * I I b 1 I 

3 I I L G * I + I b2 I (2) 

3 I I L B * | I b 3 | 

b 3 = Ab* i (3) 

AGC/AOC^vhn — 9 3 3, tVyZTyfy—*? 

A* (lut) 3 i &/fm LrAW^^oy 

*7-^yftffi*ircCD ofe»*»ttSr*jE-t-5 

yf©ABiA«Ht«) y y 7Vffi«t;:oi>-ci&^-r 
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U KJ»*«:tt/h***^*5-CCD>f ^-^-fev* 
i^3i;:J|g«U3tB*lft*ixfc©*)R ( G, B^^H19: 
OT^n^ft-^ LTA/DS^4^^/Wi^tC 

R, G, B0^f^L R 41 L G * L B * £ 

^f^-^fttt^y i 6ii»jirtd*vs 0 

[0 0 12] fcfc, »J»3Vhn — 9 3 0T»fa»Stta 
CPU14iCj;!P, ^*RAM3 2ICK£S*iTV^SH 
8^-fR, G, B<OCCD>f^-^tytOAlHA* 

«A (saw) /<y^-#**M*y i guhms 

H8i;:*"t-#ttAOJ:5Jc:tt4&-f, E#*K:*rt-atii 
rttfffiTU Ki**^BftLtLt5«ttC^ Sit 

«f±c c d <D$$mmmmz iotfft LTga?p u-vw 

(C^fLT(iLUT3 lSrffifflU 0 6 ©SJMyf-SrK 
A/fitt©R, G, B^Sf-^L R *, L G * , L 
B * dS^iMc*L<?S5J:5tcLUT<oaElj|»ttSraE*. 

I L* I |allal2al3| 
| a* | = | a21a22a23 | 
|b* | |a31a32a33| 

-jS«rhccd©»*«tw*l 

I L* ' | | a 1 1 a 1 2 a 

| a* ' |=kl | a21a22a 
|b* '| |a31a32a 
CPU1 4"CSSPttt(OXH[AL* ( A a 
* , Ab* rix* (5) ^MlEffibhl, bh 

2, bh3$r^^-C«jE-r^o -<^> fefflftH (a* , 
b* ) = t a n" 1 (b*/a*) ©ttfcJSXT bhU b 

h2, bh3©iitt<ids*i6e>n«o m&c* tmr 

/«*Lfc*— ^-ett, «*k it**.* rite* 9*1 

[0015] rk, «»*fi:, aisa^-csftL^i- 



3 £ i ic ± 9 H 8 <D @ A left * J: 5 ^MjE LT v > 
S 0 LUTtft^-cW-3ia:»cJ:5**"et>ft 

Ttt, H8C0g^|l^^feRAM3 2tCAttT*5^, A 
GC/AOCnyhP-73 3(Z)^-7-fey h=r^hn- 

t\ c c ^ - i^t y t ^Affl*^ y y r >r 
[0013] ik\zccDO&#MVf&<o%iiE*ftOo m 

X.tfC I ESM^L* a* b* fiaRHc«SlSil5 0 
Sfp*9— ^V^4 2tt, Y, M, C f R, G, BICO 
V>T, fca^^LTftftSrO. l^bl. 0£T*5 

a* , b* ttia^uft^r ku*«J»«^k:£9a^ 
y^te^^y 1 6{z&mztiz>o cpuuit ft 

IrtStbfcfeflHIrL* , a* , b* ts WRAMl Sic 

fe« 7 -e^feffliari (4) a^i-Mwayisrfi 1 

[0 0 14] 

I L R * I 

I L c * I (4) 
I L B * | 

^w-ssio/^y^it i. o<<3Lv-m&x*m 

0. 2fc6 0 Hi 9, ^o«t?tt^u-«S©»cJ:0 
<o»£\ SkT<oW* (5) ^S^LrfeM^^JS-r 

1 3 I I L R * I I bhl I 

2 3 I I L G * I + I bh2 I (5) 

3 3 I I L B * I | bh3 | 

iI^(:fMl3l:^tYELLOW, MAG E NT 
A, CYAN<Z)3fe"CE'&Six5^y^*€'l~7<Z)^ 

^y^O^-^Sr/^-VSI^SS 6t4fiEU RAM 
3 7(cRjgu JH9= y h d-7 3 0 d»bo^-yffl 

tim^ommci:*)?}) i 3^b^y vhr»> h$ 

irvi^l-3^gg^ib^y^f r --^fti^^^-y 1 6 
[0 0 16] :tl^4ot, *-ffiU"«2/^o*W»- 
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So ffijEttWafica (1) StSrfflK ft/'Syff-^Ki 
*>*y 1 6JC»j|rtSiX-CV^fflfeffl[tRAMl 5 ICR 
(1) S(Obl, b2, b3iZfflife1-Z>Zb-eftt>ti 

So 

[0 0 17] ftd, HI 3 0/^yf L ##1^7-C*"fY 
ELLOW, MAGENTA, C Y A N <£> 3 'fetf)|E'&S , J 

^s^r^y v hr 9 h intern 1 2 tc^ 

(NO 1 -NO 7) »^y^tt*»9«-& 

[0018] 11 1J*Y, M, CcoE-^lt (AA*^i^ 
r^Cin) |£#LTW;^mOY, M, C^gB^fJ^ 
(ttW^l'y^Cou t) Sr^L-C*3*K Hi 1 
(a) (i^fain— , HI 1 (b) tt^y^, HI 1 
(c) tti/rvjcov^r^WftSr^L-CV^So Bo^tft 
t*LfcWtt^**Uf* CiniCoutiWKft 

"9, CPU1 4t(i^WLUT3 4SriiL"ClB<ft*r 
Y, M, C©E^Jt3&Sl : 1 : 1 J&S»f*h,fc»&M:, I 

[13] [H4] 




[0 0 19] 

7n «r*tiE-r s r t k J; 9 tmm ~?mmm& * *r 

[H 1 ] Hlfc»^ilo-a««©^(Wlj««r*-t-^ 

[H 2 ] ^u— y<9 >xm&&m7 p*-«r^fH"Cfc 

So 

[h 3 ] »iEffljBa**-riaT»*>So 

[H 4 ] »jEfflS!p/<y ^S:KltfclBCaiK*» 0 £B 

[h 5 ] m&Mf&mm<Di&<Dmi&m<D7u ? $ n-efc 

So 

[H6] SJH^^-^y^Sr^H-C**. 

[H7] X»*9-^y^**i-H"C**>5o 

[H 8 ] J^Ett*fcH*ffl*«*ttoBB«Sr*"rH'e 

£>S 0 

[H 9 ] fe^»1*ttco«iE«E^H*Cfc5 0 

[Bio] BSMSM^Wi^^n y^l-efe 

So 

[HI 1] ffl**^u-y^*|jES:SaW-r5ia-C*>5o 

[Hi 2] vh/^-v(D«t^H"e*5. 

[113] ^^-^iB^«**1-H"C*>5o 

l-3-CCD^7^^^tyf, 6-^ffi*tt^ 
7 — SB— feSC*». 8-*z:feSe»«, li 

•■•|a«MRr*jEiafc, 14 -CPU, 16-^ 0 7f7- 
20-«iEfflJ®m> 2 l-fitlEffigip^ 
3 1, 3 4-/W7^T5/^7^ 3 3-AG 
C/AOC^yhp^y, 4 0-S?^^y^ 4 
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